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(54) SEMICONDUCTOR DEVICE 
(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a semiconductor device that can be 
operated as a fully depleted element, corresponding to the scale down of 
the gate length and can reduce the heat built-up or substrate floating 
effect caused by Joule's heat. 

SOLUTION: This semiconductor device has a substrate projection section 
11 A formed on a p-type semiconductor substrate 11 and having a p-type 
semiconductor layer, a gate electrode 14 formed on the semiconductor 



layer of the projecting section 11A via a gate insulating film 13. and second 
conductivity source regions 15 and drain regions 16 formed in the 
semiconductor layer of the projecting section 11 A, so as to sandwich the 
gate electrode 14. This semiconductor device also has element isolation 
insulating films 12, formed on both sides of the projecting section 11A on 
the surface of the substrate 11 and first conductivity impurity regions 17 
formed in the substrate 11 under the element isolation insulating films 12 
and projecting section 11 A. 
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(54) \Sm<O^Wl 4^flB 



(57) [H*?)] 

jeSPi 1 Aa)^3|^*@l*3lC)^J^E^t^fcm2S|aSCDV- 
7.«lgE1 5S.Uh'^y^>mm^ 6t. S«^fiSPi 1 A 

at, 1 2St;»ffi3geg|5l 1 AT03¥ 
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»1 , m2%'F^««g|ilR^, 

mn^&&^<D'pts< ti>m^±{zf- hs&mm^-itLx 

mi . m2^T^^sii6^igi, 
tif=m 1 mmmcom i ^iNii^^iSE^. 

mti% 1,^2 m^^J-®|i^liilgfl5'>^f < 1 1 L^■r^^A^lc 
*;S2lc8Be<D#^t*:gMo 

iBv-;^«jgEai; Ku-r >^JgeA<fl?i5E*H^)friB^eai 

0«iffBTVt-JUfi<tit35-r-5^lS)rofi*,t: y^t^C: t ^ 
!^Sjl<!:-r<&Sl3)$^ 1 ^t=l^e!3^^2 l=fiBfi(0#!ift:^ 

a. 

CIS^« 5 ] Si 3iaS(?5i|ia9<*»«[±(-fK«$*t, 



s-ri)fiiB'y- hafii<t<Diasi6^-r«.f!riBy- hi^is 
iisj:uiisJ9«m'i&igtia^. 

jg^**tfcm239as©y-xfa«&i; Ku-r 

Si , S2mT^i-)5l$6i^|Ii:. 

tifzm 1 «mMa>m i ^n^^m.t. 

friem 2 m?-^«t«iisfliTo>«»tBiiii8<*sisi^(zf^^$ 

[gi^^6] siiia^a)iti9ii{^s«±i=)^jiic^n. 

^F*tfcsi ©y- ha@t. 
«ilB35fiaico8trtB-:&co<|ij®icj*r6i-r'S«6:*o!)fiiMJt 
-y-HifeiaBi^^LrffliBSKDy-haairffliiiH 

Lrfl^J?!c**lfcm2<Dy- hSffii:. 

fliB»K S2fl)'y-haS$8fet;J:3l=«JtB3§iESP© 

ifi3H*Brtic»j«**vfcS2aia^©v-xiiJitaD: k 

mi. m2m'F^fii$&iiig<!:. 

nfcm 1 mmmn^ 1 =F^!ia«Jss t , 

*tf=m 1 iiiai^a>m 2 ^i^ii^^iiE^ . 

[»stJ^7] sniBmi wy-^•m«ii:MfBm2©>5''- 
^agi:lc«/c^*aE^Bl*DLr, L^L^ttaEfl)«ij» 

^fr ^ 6 icf B«a)i|£«t*:gg, 

m 1 iia^cDm 1 m2#a^(7)m2:i^$£ti 
fiiiE. &i;m 1 ess^cDS 3 ^i^!t^fgige;&<ca>ffi-^sts 

mis&^^o'ptii< t^mm±.\z*f— hmm^ivK.r: 
v^is.-^ixfz'f-\-nmt. 

mts.■^^m^^^kt:iio\z■mt^^^mw■^w.±.\zmm^ixfz 

mi . m2m^^J-fiif6ii^||g,!:. 

WIBm 1 mT^i-<ilfeSilST(Z)fflIfB#aH*S«WlcJF$ijE$ 

ttt=m 1 4 ^ . - 

iitBm 2 m'f 5j-j$$&«iigT(ogifiB^9tt:s«[ni=]^fie$ 

*ifcm 1 Jiaswm 5 T-n^^^t. 
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[ifi^^ 11] mi ^3£<7)¥9i*S«ii±l=)^l£$ 
1aeaS<Oitiaet*:^&*-rS3gjegi5i:. 

mi . mzmi-^is&^mimt. 

«(If2m l^^^J-JS$6StllST©9!Ffe^ail*S«rtlcJgfie$ 

H/=mi«€^(7)m2 

3>5r-:7 i-y^^/^tii^izMm-t^zt^^&it-ri^^ 
imntm-iAi M?^mi^&«i±izmfS.^Htz^umt. 

«(*gcO'><£ < t tfliii±icy- H6»BI*il-LTJKBE 
frisy- hmffi^ttt;J:5icS5tBxe^i+vv;u#j)ltt: 

«rlHV-X«i«&t; ,KL/'f >||l«A<JgBR*n-S«rtBx|f 
[000 1] 



[0 0 0 2] 

[$t3tE<7)ttW] as. 3?R7c«jt©M I s^mssa^h 

(IMTM I S FETilB-r) 0J-«T7. SO 

double gatem Fully Depleted-SO I MOSF 
ETt^mm^ttXl^i (D.Hisamoto et at. :IE0M 1998 
P. 1032. X.Huang et al. :IEDM 1999 P. 67. 4#BB¥2-263 
473#'i>ffi. !»^¥2-2768719^^$8) , 

[0 0 0 3] BdlEMOS FETIi. S5i.^S3Sig»i;fa$3l 
iaU'5:A<e.. fit*«fcy ty-K8w*iS]fci*Lr«X'< 
— x-t?^y. A^os^^-vt-^ujastfflfii^ttrfcy. ^ 

[0004] El 3 (a) -lai 3 (c) I*. MiZ^Ufc 

mmmx^i>. ^^mw&^ i o i ±(ci^. i o 2 

A<J^JjE$tL. ^Ft>lcca>^^IKi O 2±|CliviJ 3> f 
I n@ 1 O 3A<^&J^E$4^rt^i)o 3> f i 1 O 
3J:lC(i. l&fSiei 0 4£^^L■CV— XI 0 5. KU-f 
> 1 o 6J!(<^alc-5■^^^'^^mJiE^4^T^^i)o 
[0 0 0 5] $t,l=. V— XI OS&l^KU-OI 06 

V— XI osaotKu-oi o6<ty— Kaai 
1 o 7 t*ifejs-r-5fc«!><oift«iiBii o 8A<^Bfifc^F^lrl^ 

■5, V— X 1 O 5 i: Ku-r > 1 O effflCD/ltl^rofiiJ 

®ici*. V— XI osai^Ku-f^i oet-y— hms 

1 OTt^lfeS-rSfcifXDlftlglHl 0 9*«?i^«**lTl^ 
4, ^Fi^,(C. C^xf,|fi«Kl 0 90)1811=1*. y-KBS 

1 O 7A<ffJJiE^Ftl.TL^*, 

[0 0 0 6] LA^u. c©m^-<ols;si=(i. JSaJEfSO 
t^frfilfr-SLS I (ctoT. 3X hi^iifttuEf 

i^. ^^ic. so I S4soasi=£a-r-&«imi£(0fg^b 

[0 0 0 7] *fc. 013 (a) -HI 3 (c) f=*U 

fcso I mm.^^r^mi-t^muwii^^^omTtt. 
m^f-mmoTm^mvimzMit't^ c t »= * ^ r^a l 

[0 0 0 8] El 4l*M2ELfctJ&3fc<;3/OU-^StR$fflt^ 

i|i««:a«i 1 i±ccii. El 4ai;Ei sic^^-r 

<fc5l=. $6^Ki 1 2*<ff$fiE^F^^Tl^i.o :l<Dm1^m^ 

1 2±|C|*. V— XI 1 3. KL/-01 1 47b<S$fiE$ 
tl. V— X 1 1 3 t K U-f > 1 1 4 i: a)fBiroiti3|(*@ 1 
1 0±|C(i. y-h*l«aKl 1 5$^LTy-Kaffil 
1 6A<lt«:XI|-r-5J:5(c}&fiE**i.rt^§. 



(4) 



4$M2 0 0 2-1 1 0963 



[0009] L3!)''LnfA<f>» E 1 4&t;ia 1 SlC^f^ 

[00 10] *fc. iii^Lfc2-:30)ife^lc«ii-r-5A<. 

*^P>. Kl^-f >m35 I d|cj:oT5l^-r-5v3.-;uSft|c 
fiHUfcfSSfi*<fiC-=)r (self-heating) . KU-om 
351 d(OSfe^b^?l#jBc■^-^<!:*<»e>^^Tt^*, Lfc*< 

oT. gji 3. fc^LNiiigi 4Zio;igi stc^^ufcc^i 

[0O1 1] ^fc. so 1*^-^1*. 4*(Cn'?^A'^^K0 

[00 1 2] *f=. /^iU-^SffiSfflt^r. l^»(C3*5c 
ISjt^Jtfc-a-fcM I SFETtLTIi. *S4#8tSI5844 
278#(::fee*+LfcM I S F E TA<jE.-5„ COM I S F 
ETI±, /<;u^^S«$^fittl=:*DXLrS*E35fi«P (pr 
eject ion shape) ^mf&L. C<D&^^&iSi\z1llsi^Lt- 

[O O 1 3] 01 eRUm 1 7(i. flSEM I S FETO 
£[)tx^lc jbMt -S> SrS IS -C & . 
[OO 1 4] @1 6tZ^-tJz5\Z^ ¥3»(*»*E1 2 1 ± 

i-r*^fi«fijai 2 1 A6<}K/5E**ir*3y. 

z-i A±lz^t'f-h^&mm^ 2 2A<j^fiK**tTt^ 
^S^M^I 2 1 A0)ia5iRiJ(c|^$&l^|g1 2 3 3!|f]^ii£ 
Snrfcy. COlffilSIRl 2 3±ICttTX^7i»1 2 4*< 

[O O 1 5] MtBM I S FE Tt?l4. V— X • KU-f > 

^^&i!^mm^ 2 1 A0JS«i:(=S»S<D7l4!!|a$iJgei 2 5 

[0 0 16] aFf,ic. 01 7icsi-rj:5ic. gtriBSiett 

fgliEl 2 1 Aro±Hai;«!IHI=}^BK$*t«.V-X • KU 

■< :y^m^1&Wim ^ ze(0^t^m<mf^-ri>zt{z^ 
±Si:fliJ®i:*<-e-*i^*i(f <^:^<^:i|4a:LfcM I SF 

E T t LTWi<^-r^ c t ^^nt Lr t^^. 

[0017] atrSBM I S F E T -CI*, S O I «itl7l*'{f 
<. ^gfittffiHSl 2 1 Ai:TgP<;)iti3lt*:S«1 2 1 tA< 

(self-heating) "t'&^mmi^mttmmtH^ti^ 

[00 18] 



fi*<«(ffl<b**i (WxliO. 1 um&LT) . 
S^b^?^iLTKif^*-ti-J:5fr-5fcg?rcit, -^a-bx 

M(=Ei 6&i;igi 7(c:^i-rcfe5'if«jt$si:sf -sci 

[00 1 9] ^Z-ecroilB^li, tfFtSKS(cffii«fTJtt$ 

i=jss Ltzmm->(>&ii&mM^mi)^i&3tiv^i>^mi^^s. 
* -5 c t s e w t -r -6. 

[O O 2 O] 

rc. crofiB^icfig^tg 1 a)i|i^f*3ga(*. m i mmm<D 
^^&Bt, mt&^msii(o<i^tj:< t'tmm±izY- 

^i*t; J: 5 fcgrfS3geS|Jfl>¥3i<*Bl'9f-}fJ/«**tfcm2 
ttC?«k5l::frlB#i»tt:S«i±(cJKJ«$*tfcmi . Il2^ 

*if=»iaiSS©m2;F«i!B3«l|8t$*ffl|U, ffilB»1 

[002 1] ^tz, z0mmzmi>m2<D^mt^^s. 
it. m 1 mmm<o4mwi&m±fzmfiit^ti. i 

rticjKj«$*Lfc«2aias©v-xfiiaai; kl^t >« 

SFttfcmi, m2^^^^i-|SI*6JiK<t, «tlBBm 1 *T«-JSt 

*6jtiSTa)SiifBiji«{*s«Rrtic»$j5E$ttfcm 1 mmm<D 
m 1 t . friam 2 *T»«t*6«ii!iT0)iifriB¥ 

t. SijfBSgi, m2fg^^i-g|$6ijtliSro'><f< ttiN-rtv 

[0 0 2 2] ^tz. C(D5|B^IC^^m3©i4i^(*^M 

I*, igiaiasroiiiii(*s«[±icj&fie$n. mi«ss 
a5ro±®±ic}Bj?E^Fti.. mw^m^<Ji±.-)5\zm^-t^m 
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tzfs 1 m'&m<Dm i ^m^im^iAt. mtmzm^i^m^ 
2 t $*«-r * c t -r 

[0 0 2 3] C<Df|?fl(C«|^SR4©^SIt*:S?« 

«!rlB3^^SiJro«iif2-:^(7)<|ijEici*ifi]-r-5flfe:&<Dflw 

'y-hJft^liS*i^Lr«IIEmi(D>r--hgffit8l 

isiLT}Kj5E$*tfcm2«)'tf-hm«it. frsemi. ^2 
mi. m2^'F-^fit^$tig<b. ^n^n ^ mie-i^mmmm 

[0 0 2 4] C;fl)|gM(=«-6»5©i|i3?{*gE 

(Dm 4 ^mmi&u t . siriBm 2 m?-^«ii&iii»Ta)i)nie 

[0 0 2 5] C©|||fl(Cfi|^m6a)itiai|<*S« 

li. «iai3S0:)i<i«i*s«[±(=)^j£^ti. 193^0) 

IB-ir'- hmffi^tfltJ: ^l-«ilfB3^iea50¥#<*@rtlCj^ 

ajjiES^jeai^ tttr <fc 7 icfliiiB4iai<*s«i±(c}ij js$;h.yi 
mi. m2^T-5i-siig!itiigt. MBm 1 ^^Sijfei^iis 
TrofifB^jg<*sisi*iic}^j5)t^ti.f=m 1 mmm<DWi ^ ^ 

t . MtSm 2 ^'F5^tt$&«:l!llT(DmiB^«i*S 

mm\zrf^s.iil^tzWi^mmm<Dmz:^m<\l!immt^mm 
1 m'f-^Mfe&is.ms.umimzm^^mt&mm±izm-:> 

[0 0 2 6] *fc. c©flM(c«*m7©iliiSi*:3Sa 



1^. M!^mfi-&i&±tzm^ts*itzmumt. :ia)S&iiSimz 
lftlt?)*Lfriinairt©irlB#3l«:»tt* V- Kt LX. 

A'^U^Ji^ftg i , SiitBi fcf ^1 4^ V v>»Ui<iaH*B<D'>^t 

nmt. i!friey-hs«s*t?*5ic«riBxeai^->Y 

tSftffllL. fIfBy-h«®A<^-a)aiJ®±lc)^Jie^F*lT 

+t-5SiifBx e ^ + V A- ;u4i«<*e(DfifBf^ Y t la 
X-r s a) ft $ J: y st^ c t ^ *#et t -r -s . 

[ O O 2 7 ] 

SSJaiSh7>i?X$ (MISFET) ^=Ot^TiftW•r 

■5. 

[0 0 2 8] [m 1 OHi&cOi^Sg] @1li. ZCO^^O) 

[0 0 2 9] Hi li^f J:3I=, pS*>'Ja>iti^i*S 
«1 ncl*. C<DS«A<3liettl=J0X**iTJS:*»«gg 
jeSPi 1 A*<}f$j5£*:h.rt^^.„ Slfi^^eaii 1 A(i^^ 
^ig|-i?&y. ;ia)SlE^£api 1 A(0iagflija)iti«i*£4s 

£«ii i±i=ii. m=f■^mlmm^ ztm^i*ix\.^ 

i,o CC-PI*. ^X.IffIIHS*R5^eS|5l 1 A<DJ1* 

iSliiT-^&y. £«c3getli1 1A0)S:fiE1 1«^f,0!)!K$ 
»io. S/zm-i. 0//mgJSmTi?*.5. ;i<D 

S^|C•^L^TI*. 1. Oji/meSKlTIC|S«,;hltT?l*!S 

[0 0 3 0] S£^€^i 1 A(0ia3fi!B&t;± 

iE>. :l<Df-^■mmm^ 31*, ste^eaui i a^s-5 
[003 1] sffi^eaii 1 A^s^MfB-tr- h$fei!ia 

1 3±(D-aJ|Cl4y-hmfil.1 4*<JBJ«^F*t, MIBI^T 
»tt*6«il«l 2±a>-ai|::ty-hafi|i 4*<}gJiR**t 

TL^-So sffi^espi 1 A<Dmm±<D^mtm(D^m^ 

:^ffiSitMl 5i: KU-f >ffiifcgl 6*<PBE$4xTt>-l.. 
crov— xttgkigi 5&i;Ku-f i/ffilSHi eroi^Be 
I*, y- hafiii 4a)jfJi5E^(c, coj-y- ^m«l/<^'- 
>$vx<7i:LTgBS^Mlc^7t5^^, y-hSfiii 4 
Tm<Sffi§ISSP1 1 ACDilffliJEWIC, -{Tt^f^AiZ 
J:yyi/ (P) i5St>l4t* (As) *<3SA**l-5. 
[0 0 3 2] CC-CI*, SIE^&^I A AOimm 
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[0 0 3 3] mnm^i^»t&imt 2&t;£«[ 

irmCagaS (pS) ^toS;-affi£0:T^$e!|a«JUl 7A< 
^f^J^^$*T,rL^4, f ^EftP^, SteS^fifiPl 1 AiSSfiiJG)^ 
?-»«Hft«ail!i1 2Tfl)i|iaSi*»tt1 1 Wfz-fij-VJtAlc 

<ky«$iiE**i.fc^ip«!^^mi 71*. &m.^&^'i 1 AT 

[0 0 3 4] MI5^^=-»!8i^«illg 1 2IC<±. #31 

[o o 3 5] m^ iz^-r=.<omt&a>mm<D^^^»^s. 
It. tii^y.fztit*m<oso I &mimi^tzM i s f e t 
tm^<omm^. /<)\^<7&m^mi^tzM i s fetict 
mm\^tzta)-Q&^o 4i*. c^^-t-m 

^jg-Ht-r^fcto. MI S FETflJfSttHJiE 

[0 0 3 6] Z(7)i|i3?{*S^«-ei*. 
^(Ommm^-Otztblz^ ^±Ml SFETlCj:or?l 

aai 4i:TfiPS«i 1 <t©a<f*ai^i'i=fci^T, sit- 

»StMl|S©S*M I S F E T 
tt® »c /j: ^ J: -5 ic-r -5 C 1 o 
[0 0 3 7] LfcA^oT, CZ-Cli-y— hmfiil 4i£T 

y^tisro^ms (p^) ro^i^!^^ K-ei/^LT. ^ 

hiiftl^lilt Lr«!i<il6^l|groiK)l$Jl< LTl,^^o 
^.(Cj:y. *^^j'SI^SJlSI=ff^)5K**t-I.S:*M I S FET 
©L#t>filBE^iaA-5c:i:^. S^MISFETA<« 

I S FET^}g«-r-5ii^l*. ^^^^Ji«JiJ(ci±7Kn> 
(B) A<l?A$tT.. fliiaiLfcJ:5lc:^^^!|«3|iai 7(4p 

[0 0 3 8] tZ-?. $<^l=S£^&fiRl 1 Aa)J9[$ 



i|SWdJ:y«ATfc< ttlftl$IC»«3^« 1 1 A* 

Ca)||Jfi<7)JKg|<75M I SFETIi. ^^^S^b^fl) 
so I^^tl^^CDlftf^S-r-SwilC^E^. 

I*. 1 f^^<n-^mmism>^'s.<x^. 

S^esiJi 1 AOJiagfiysroy— HSfiii 4lzJ;-^T^•^':^ 
ffiSM I s FET ttb«ur, 
[0 0 3 9] $f>ic, so I ^^ti^iiroaft^^-i+s 

ISlcl*. S«35igeil1 1 Aa)T:iW!|^jBS^«<iSST?# 
|q|0)SJi]&<a«O37I!S!a>M I S F E T J: y < 

y, sitmJiroiisfe-ea$*i,«)+v'j7'«i!iSA<¥ffis 
M I s F E T r-tt, i^i i:»)f^mi±t?. A^-p^ajsy- h 

[0040] ^fc, SffilieSiJi 1 AOJf *A«;l|<«:o 

ilffiiJ<D:Fl»i|aiiJll 1 7 A^StSSieaU 1 1 A©T(D 
»«1 1*-C03Ef*<y. lAOTSPlct^ 
iWia^iai 7A«}^j5E$ixSCi:(C7Ef^„ Lfc*<or. 

s«3ififiBi 1 tK<nTmz^-^m^^v-ti-^<f-i- 
«)«^ra7!)<M t) t;*- >-r CD * i»(f ^ o 

[004 1] *?>«c(i. ^^ffiS'fbSroso I mT-tl^ 
^fOM-flFSL ^V^OH«IA«T»»«1 1 tWS. 

eSt#T?#, vi— ;H!&lcfiSLf=fgS» (self-heating) 

[0042] [» 2 (DHJfiOI^fig] -ittWIC. S O I » 

tE^fflL>fcM I S FET©^^, SlfiOT^Jiafil^ilffilS^T 

<!:. Ku-r >fiij3b^f>roS5.@(Z)#i;-cv— xt Ku-r> 
[0 0 4 3] t4*coso I s«$fflt^/=^^SS<bSro 

¥SSM I S FET<Z)«^»Cli, 'J^V^^U^fl^^f <5*> 
7^-(DS6^^ffllx.Tt^-5„ LA^L. y-h5:*<100n 

[0044] cic-c. 0 1 (=*ufc«J:5ic. 
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[0 0 4 5] croii^. S1fi3ieSlJ©i5SfliJ®Si5|CjfJBE3F 
h5>vX^tfiP^J-(i. so I ^-T-ilDllOKift^lT 

[0 0 4 6] -tiO-^-C. 3IS3ge»<D±®»IC»«* 
[GO 4 7] ^Oil^mtLX. V-X • KLx-O^iitl- 

[0 0 4 8] ZOX^i^ &Wi(D^H^Mmya-yT-( 

e>^f-r-5c tl*»L < . H@W©|IHM3Ef±l8 
35<. m^it^:i-:yitAtiimx'^n^^ h'-if>^-e^i> 
^? rotefflt?/** o r L ^ -5 o 

[0 0 4 9] ccomarollJSropglt?!*, z(D 

»*55^efin<7)a±®<Da5$i^ icm i s fekd 

[0 0 5 0] &^^fs^(D±mmz^^:f^)i^t<mfS.tti 
tj:{,\jzo\zti>mmtLx. iKo*v^(f m 

K-e>yLfci». ia3-ci*»«[5gjeairo±BfiiJ 

I^filffl aaiSHl^ T- f'^r^^)l^t)<mm^*lti:l^J:5lzLtz 
tfi'S ^►'EJt^.fc 5 \z l,X'J'^r^-)l'^)mf^i^i^i^:l^J: r> \z 

Lfc^i**-^, 02. 03. ai;ia4(z5i-r«Jt 



[005 1] JiiTtC, 02. 03. ai;04lC5ir05* 
[0 0 5 2] 0 21^. m2(]:>^tS(7>]&li|(Di<^ll|tt:SgSa) 

«ijE^*-rijsHS0-efeS. 

[0 0 5 3] WS.^^&U^ 1 Aa)±S«i!^(=ii. 02f= 

a)^^!|a*<K-e>y*tLfc:i^iM!af|J|82 1 

[0 0 5 4] c(DJ:5^c«latroi|iasi*saroS!!jt:^ji 
j^fiE-r^fKfc. =^r-\'-v:^gs<t Lrrofg^K. ■Wjitf->'J 

>y (JilT, RI EtSfif) ICJ:y*«i*St51 1 *s 
[0 0 5 5] MIBSttiS^egil 1 1 ASJ^JiELfc^. «S 

35fiSPi 1 Aa)ji®ai(cj*ur. 'f:<->aAi=j:yaii: 

(=^tt«8*«A-r-5. C©i:#<0«llSa^lK«!lfl>-f:i-i/5t 
Al*. ffix.(*C«)*Jfi«>}Bli80)J:5lCng=^^*;UM I S 
FET-ei*. 7tta> (B) $Jjaj$ai±1 5 k e V. K— 
XS5X 1 0 1 3 cm-2gSfelJtTfi*3*l-5. 

[0 0 5 6] mi^x. mmitmiz^i)^ &mm&m^ i 
Aa)mms.u±miz'>^) zi >K^bKA^e»^^*y- hie 

[0 0 5 7] $t>ic. 4T$P^<S«lie 

[0 0 5 8] 03 IS. m2a)mm(nmma>i^mm<J>^m 

[0 0 5 9] StEglSan 1 A<DJi®lC(i. 03lC^-r 
J:5I=. $&ietK2 2A<)($^$ttrt^-&. C0:>jeiSilR2 2 
l::i*. «iE?5eani 1 A$)gJ5E■ri)l^lcfflt^fc^•^'•y^ 
HI (e!jLlSv'j3>M'lbK) ^*l||SI-^-rlc^-ro^^fflt^ 
•5<i:J:l^o lteiitK2 2 i: LT. v'J 3 l/^-lblSS 

[0 0 6 0] MB«li?)t^*-r-5#^t*:ga-CI*. S«i^ 

[0 06 1] izcD^^tumitcD^mi^mmaimmysm 

(i. «!l?L«J)5a)<k5lcfT5o .^-r, S«3iefi|Jl l AS 
J^KE-rSKlc. ^vy:^ll!li:Ut:a)l6«il»2 2. «|jlli 



(8) 



!J#M20 0 2-1 1 0963 



■s. z.<o^mmz 2 ^-7^^ t LT. R I E ^ 
[0 0 6 2] m^x. wfB$6iitie2 2^?ijfifB-r(c. 

[0063] $t>IC. y-ha«l1 4T^K5<Sffi?lie 
SPI 1 AOilfliJSl^llc, A U J: m?L 

[0 0 6 4] gi4i«, m 2 (7)git&a»^SI(0fba>sif^a) 
[0065] &m.^&m^ ^ A<o±m±\z{t, 04f=^ 

icy— hSffil 4 A, 1 4BtmfS.^ttXL^?>o -tuti 

*>. &n^&m-i 1 Ao^ffys±ui^. z(7}s«g^€9i 

1 1 A*l*^iit?J:5(C, 2 0(Dy— hSffil 4A, 1 

4B)b<gas^a*)i~ji^jiE**iTfcy. ctic>2-^fl)y— 

hmSl 4 A. 1 4Bli5'-v*iUS<bit5c-r'6SIS-hlc 

Bf^F^^rL^i,fc^^), ^*Bi**tfc2-3<Dy- 4 
A, 1 4B(C^*t^^n=i h^iSlt-Sse^SA^&^o 

[0 0 6 6] Ca)J:a<f«3i$»Oiti«(*SM-CI*. 2 

oroy— hSfiii4A. 1 4B(c|5|l:/<-1'7X^m^JD■r 
#«.L. *fc2-3<Z>y— hSffil 4 A, 1 4B|C.^-+l-? 
[0 0 6 7] 2-30)^— hafiil 4 A, 14B 

— hSfin4A. 14 6(0 5%, 1 

V I'-^HRiJW y— h afii <!: Stf -5 ai4 ^ i -5 / ^ y- 
hFETt-K<!:LTfilffl-r-5Cti6<r#So E2(C:5i 

^^x.-5Ci:A<-C^JJft^*<. ia4IC:T^t-4i3l(*^Mli/< 
•v->y-hFET^-Ki:LTfiEffl-rixli. L^L^fitS 
E -S C i: A<t? ^ ^ o 

[00 6 8] E4IC5if*3|i*SgS«ttfflffltxT, 2 

oroy— hS^gii 4 A. 1 4 Blc|gl:./WTx^ffl^lD•r 
■5^:?;^y— hropET^— K<D^-?-i:. 2-0(0^— y- 

mfiil 4A, 14 BCD -5*). 1 OlC5^-V^-;Ufl!lfl)y— h 

o T ?ie -s 1 1 # s o 

[0 0 6 91 E4lC5i-r«)fi*l#Oi|i»{*Safl>liii* 



ettros«3ieaji lA^jKBE-r^. 

[0O7O] IStxr. MB->'J=i>S'lbKSSaj«|-i+-r 
(=. mmt^z^^). &iRn&m^ i Aa>iS^flyiS(c>>i; 

J: 5 ^j:«jt<DS«35ea5 1 l A±lc, tK'J ->'J n 
Jt«L. /<4i--></Lt:y-hmffil 4^M-th. 
[00 7 1 ] CMPIzJ:y««^iBaJl 1 A© 

stRs^jeaii i A0)±is±ic#tt-r-5*6itiK^i^ 
*f«. $?.ic. y-KSffii 4T*i»<a«sgieaii 

1 Aroiagfflijffirtic, ■i';*->JtAfcj:y:i^j^!tei (Mxis. 

P$)'i)t>liA s) $#AL, V— Xtttfcill 5&t;KU 

-offiSfesi 6$}^fig-r«). SOI 

OM I S FET$JKJj£-r^CtA<pItg77fcS. 

too 7 2] C*Lt.m2a)35fiS<D}^g|0!)i<ijIH*|g|11tt, 
t^-f tit S O I S«^fflt>fc5E±3B2'(b^(DM I S F E 

[0 0 7 3] *fc, Stt^fifiPl 1 AO)±.®«l(Cf^V:^ 

*6?^esiii 1 A(om^^m< y.u\-fti\iUi;>tii\.\zLt 
[0 0 7 4] un. »«3ifiaiJ 1 1 AOimmo^x 

(100) ®T?. *^-D^-vt-;u^rSi4. [loo] s-ipjl^ 

[0 0 7 6] m3(DmM(r>mm] m^ 3, mT AtzTp 

LfcSI*© 3 ;R7C«ijt<©M I S F E T Xtt. ^±^S.it 

mso I ^^-^3la-r^.^:tol=f^r:^^^aJ^^•^alllg<b•r 

<&i0>3l;!)<^d. tL. -ea>IRJ9«<5 O nmiaTI=:}U'&« 

l^^t^$ff^JiE■r^<tL^•5®-^?:SflJt/c^•5A<> ^-^-I^-C 
Sffirov-X • KH-^ttitigd^fiEJlE^rosFSSM I S 

[0 0 7 6] -f-^t?, cromstDSiiifiojfjgi-c?!*, m 

5, me (a) ~06 (d) lC^-rj:5!&^Vl^^U««t 



(9) 
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[0 0 7 7] 0 51*. m3(ommomm(D^^■mi^^m.<D 

(O^mmvSi^), IS6 (b) ld:fT8B¥ie(*|£«(Dffi5i 

me (c) »*sfisB¥®iaicfciti,6c-6cigic;tt 
■otzmrnm. me (d) i^Mie¥ffi0i=^it'i»6 o-e 

C0078] H5, at;H6 (a) ~H6 (d) \z^-t 

[o o 7 9 ] *-r. mi^^mi^&^oi^mmz'tihi*: 

fi«!:iS3^-#-?>*|6iroJ?*) O. 15//m~0. 20//m 

frtv frie-> 'J a >e-lbl«(c^F'- hS«)^fiKffl<7)^$)^ 
[0080] ClC-e. 1 $5 O nm— 1 O O nm 

aSK-lb-r^t, t^^:>^4>^)Locos^^^J•St-efflL^^> 
+1 ^K^bUgOfl^tt i: / X e— CD A o /cJKttlc 
3Sy. -E-oK^bK^SS^MicBfe^-r-Scticjio-c. V 

[008 1] -5-0)^. ^©y- h®ffi}B^fflVX-i7(>5<7) 

M*a*)ii«^. CM PIC J: y^Sfl^f/K'J v'J 3 >P$«f 
[0 0 8 2] ?R|C. SfrlS'tT'- h®fig}^fiEffl-7X-i7<^ (V 

'J a >g-iblig) ^l»£L, -e©^. ^-v^^;HiJil$l^< 
SlSH^gps 1 AOiSSfliJlil?? (V— X • KU-OJ^jjg 

Xe I evated source/dra i n) fliit ^ JSfflt" C i Ic 

[0 0 8 3] ^^jb\ ca>iit&0))^ie-cii, s«[gijeeii3 

1 fKComM^nomz^ y— xJtSkBi Bat^KU-fv 



A©±®wi=t,v-xiii:»gi sai^Ku-f >tt:»iBi 
[0084] iv^A<nmt&a>f^m'\ mvL^tz^o^z^ issi 

«By-hSl#OSO I«?-tH«|JttWlf**ff5M I SF 

I E 1= J: ^JPXA^* Wlc^WlcMI L < 3S -6 C t 
[0 0 8 5] ^Z.-Q. C<DSl4fl)3ISfi<CU^S|-CI*. 

«(a>s«[^j&«ii$it«ia(iJ9< m^o. sum 

-1. o//mgS) JK^L. SO iM'^tm^UWii^^ 

fT5 32J?5cSM I S FET^Mlg-r*. tSACOmMOl^ 
BKLfcfts aFe>fCp+IB» n-JB, p-ISa))B"CWJB* 

[0 0 8 6] milt, tn^ommommom^mwmmoi 

iuSP^J^^^-rtOT?. y-x • Ku-f>ttilli)5<j&«* 

[0 0 8 7] ^-Ts »«^{eaiJ4 1 ASjg^-rsBJc. 

^wrfPirLTcDffe^W, «!l^liv'J=i>g'(bl«*p 
Sv'Ja>i|i^(*««1 1 ±|c/^5i-->>^-r«>= CI© 
i>'Ja>g^bK$VX^i:Lr. R I ElcJ: yifiaittS 

fc-r > h 'J >v'y<7a)f^— ^ JfJJiE-r-5= croe^— CD 

fiij®&t/jis(c. •rjEf^:>*.e^— <DjiH^ssy^< 
as^xe^i^vv^uBEfticjjy p+@4 2, n-^ 

4 3, &t;p-@4 4SiaiCJi?mLTS«35ie»4 1 A 
[0 0 8 8] ^i^lZ. 1^Mitm\Z^l)^ »tg3^fiaP4 1 

AcDiSfiij®&i/±®icvy 3 >K^bflIA^^,^^*'5^- hi^ 

«SiBl 3$}^J5K-rS. ccDy-HteiSIKl 3±|c.. ;Ky 
>>«Jzi:x||!l*lt«L. /<4»-x>>fLTy-h«ffil 4 

[0 0 8 9] mB{t. m4(omm<omm(D^mmom!-^ 
i*f^ma>mmimi^tf3iZ7ik-tmt^@-Q&^o tits, ma 

i*^-vt-;uffl3»$*-rt.05t?, y— X • Ku^-^tttfei 

[O O 9 O] $-r. &ilR^I&BA 1 B$ff$^-r<&IISi(=. 

^w::^ffi<bLr<DJftii:Ks ff!l^lSvya>M'lbK$# 
1 ±Jc/^$f— ^i/^-r-So ccDvya>M4b 
K^VX^'tLT. R I EI=J:yi|iaittS«1 1 

<7 <o e ^ — s j^RK-r s . 



(10) 
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[009 1] ^g^t^T. -<:*->aAicd:yfg^-^j-ji«iJiia> 
Mz^miSl (eiiltf. B) SSiAL. p+a!<D^ 

»ISIfiJ!E©S«i 1 1 ±lcSg^»IStJfe«g||g (««ittf, v'J 
a>IHbK) 1 2$}&fiR-r*. 

[0 0 9 21 a#;xe$4^v-\'7uj«S(cj:y. 

P+@42±|C. CCDP+B4 2Sffly*< n 

[0 0 9 31 strjiEUfcig8ic;5^-^i|i#(*gMt?ji. m=F 
«i 1 © p +s^*e!ia«ia 1 7 (cae^ffifti-rtttf . s 

m^fS^4 1 B<onSi{(7>p+B4 2|ctmi^$^l|]f 
CtA^pT^gt^iry. C(Dx/WXS4a8^*^i:Lr«i 

[0 0 9 4] 07^t=ttia8(c^-rm4(oigiia»^figa> 

+g42tp-@4 4CD:FM!^2BSa)igS$«iHbLr 
'('tllis n-)g4 3(CJ|^BR*tl-5ffiSJi"C. ^A't-^U* 

ffjis-r i> p -B 4 4 1 SIR 1 It ^ mst6<iic^i-fflit?# 

■S. C*T,lCj:y. so I Sffi^fflUxfcM I S FE Ti:l? 

^^ss-tbsg^sna-r-sfctoicii, 'j^-v^itB (p- 
@4 4) (Dm^^m<i-^:itv. ^±^s.itm^tm 

Coo 9 5] $€>IC. Ste35fiffl}4 1 A, 4 1 B<D** 

[0 0 9 6] ^fc. 07. ESlC^LfefiP^^li-y-MS 
Tfl)^A'^.;uai<D^(Dffi:^ig-Cfey^ V— x ■ KU-<> 
SP-eiiV-X- KU-f >U£»Htn -B 4 3 A<«teL /.J 

• K u-f i/«it(*ia 5 . meizukLtztmtmmz&m 

KU-fXelevated source/drairtfllit. *fcttv— X 

• KU-f >lzhalo«it (;K^'yh«jt) *fflt>i)tJ:t\ 

(ccT?iill^i±-r) . c^^lb^fflt^^^l^. n-B43 

S7*fci±Bi8irs%-r'?-v*juiiiJS*<ii 

(0 0 9 7] ;i©m4fl)|glifia)}g8lT7r*. n^^ 



©sias^isic-rsctizjiy. p'?^-\'*iuaj!i*bSh 

^^vX^ilcHLTtSffl^tl-efc-S. Oi^U. 
f^V^-il-Spa) K— ei/^r^^J-lt^ct. halo«JtJEji:$ 
fikiUb-rsciicjiy. jSttte'tJCMos soiffe^ 

[0 0 9 8] m5a>^ma>i&m mi^Ltzs^XTtmM 

<7 h««i:y-X • KU-f >ffi«B<0a>^«<7 hfSltfO) 

iS$«)ll*<*^<'Uy. l?l-XSSfflLNfc=l>^«<7 hO!) 

//mSj£(=-t y. ca>« 
liDX±0Pp^H35i^f>'!7'— h-C35.57Ky->y zi>roJ5$ 

$s«35fia5fl)ss * t pjas^-cji < -r c tit^m^ 

**l?JS<1--Si:. TX'^^^ KJtA<*#<3tf y. R I E 

[ o o 9 9 ] mfSd^UT^ y V y => ><Dm.mmmit^±i^i£ 

t^2 0 0nm8«*■e■<?fcy. «tti3^jB»C0±iij t y- 
hmi3i«)±ffll=*?)8 O O nm©l8SA<Ot\TL*5a W 
^If, 1 5 0 nmx 1 5 O nm^aC0f!tiSffl^f3>5f^ h 

«lc:^^'tf7'X'<^ hit (~5. 3+BraH«)iJ-) 

^Ri ex-msS-Ltj: iftittu c> < Ttt y , y v^'?-?^ 
Ji-V>R I Ero!t#l4Axt.^tt-cii:*:^itLt^ 

[0 10 0] -tC-C. m 5 G)||!6roj&®(*. «lSELfc3 
^TcSflJM I SFETI=j3t>T. H 9 Ic*"*" J: dJEfV— 

*©SA<2 O O nmJil('gt?iE>§wt ^4*84^:1-5. 

[0101] H9tt. % 5 a)^i«(0)^Jig(7>ii±a9i*$^s<D 
[0102] *-r. p V y n 1 1 y 

iBL, (^■\'t-;i'«i:i£3t-r'5:5lRl©Jl$) 2;/m 

K) ^ittWL. y y-J^^^-rjitR I E^fflL^T. irie 
♦>yri>M^bK^x.y5^>-5rLry- hmfiU&fiEfflOJSI 

[0 1 0 3] CCT. ,1trt<;5Sffi1 1^50 nm~ 1 O 
O nmSSK'fb-r^t. L>t)t*4LOCOS^^^J-St-e 
ffl f> ^^•l>K^bK<D^gtt (b: iBl^^j:/ <-X f— :7 <7) A o 
J&ttrc^cy, ■€-©IHbBI$a«fl<j|c|SJs26-r-5CtlcJ:o 
T. I1I9|C^^J:5I-V— X • KU-r>a5(iJl<. 
S5©-«Ji:^-v*JU8m*aitNSffi||®S|l5 1 AA^jgfifc-e 

[0 10 4] ^-OSi, -©-y-hS^J^BfefflVX/J^rt© 
S«E^SeP5 1 ACOii^flgBJtt/JiSIC'y— hlKig^Kl 3 



(11) 
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3 >8S ^ c M P t? r -6 C i: (c J: y y- h a« 5 4 * 

[0 105] C©J:5ICLT. Y— hSfilS 41?fc-S;K 
'Ji''j3>l!S0)|iaj»S»«j|cH:«M**< LTfelttf, 

*C<t:*<-C#. 'y-hmffi5 4±ro3>^»^ hfigirv 

ross s /h * < -r * c t )6<-e # * , 
[0 10 6] m^^j-fii^^Ki 2±{zmmu^- 
->^jg«-r-5ci:i*. s«igj&8ii5 1 At^&mm^ 2 

[0 10 7] ia9ic^-r^iei*%S(7>«t)i&i;ii[]t:^i£ 

hSffis 4±i:y-x • KU-OStefeBl s. 

[0 10 8] [m6<D3^1£0}^fi|] colSero^JSO)}^ 

[0109] laio (a)-igio (d) i*m e nts 
11 (a) -lai 1 (c) i*ffifB#a»i*sg(©Sii:5ss 
[0110] ^-r. 010 (a) ic:5i-rj:-5(c. ->g 3 

i'i|iji<*S«6 1 ±(z|63itlli6 2 ^fl^^L. 'J 

>^$fTt\ M I S F E Tfl)f^ v*;u«ii*jgBEf<5»<a 
(cgBPSPe 3$ffjm-r-5. c:G)i:$©iFffi«itl*. HI 

1 (a) irS^-r<fc3IC'JC-S). 

[0 111] mi^X. MPSP6 3W<7)vUa>5|i3|(*S 

010 (b) J;5tc. $6!StP6 2JtlC/^- 
-/<— jrp-x $ -frx e^i 6 4 So 
[0 112] *?>fc. 'J v^!^7:7-f5i2ii;K^'('x-:/^ 

l\ SIO (c) ic^f J:-5I=, y— X, KU-O, R 

Ji9;&^&^/::StR^£«P6 4Aa)7a)|^«(l^. HI 

1 (b) ic*-r«fcdic, v-xtttfesaotKu-ottfik 

[0 113] ^IC, ai O (d) 



j:y/<^-->-y$fTtv y-ha«6 6*jKa-r-5o 

VX-:7i:LfcgBS^fl*)'tf-r:i->aAlcJ:y. y-hs 
file 6T$f^<S«3gffiaJ6 4 AIC'J> (P) ^&^,L^(i 

(As) <Dm^s^m\ y-xtt»B6 7ao:Ku 

11 (c) iZTfi-tJiolztji^, Ja±roj:3'JfX|i(zJ:o 
TSjt**lf=¥iS{*SISfl>i^«IS$iai 2\Z7p-t, 

[0 1 14] «triesi£x€i=j:yaiit$:h.t=i9i 21=^ 

S<b:?5;S4xSM I S FETflJV— X • KU-r^SPOSffi 
a)ra©ffitt*ie/hLT4,, l«SfrS*^M*<iao-c:J-> 
fc. ^•v*.;ufli(iS«6 1 J5^e)J!KgLfcxe5l^i/•vy^ 

S6 4ICj:oT}|^«**l.Tt^4t=«). ^-V^-^KD/WT 
X*4t«[«|J:yi|i!j»-r-5'ci:*<-e#«, 0 5. 

06ic3i-r«Jt<ti^«ic, v-xttgft^e 7ai;Kb-< 

6 8 *<}&JiE**V^.S«^*BaiJ6 4 A(0^-Vls.;U 

wKf^^llSLfcd^-e. v-x ■ Ku-f >ai$««fit 

^bf 4-i:*<-^*. $C>(=V— X- KU-f VJtfRJg'vo 
[0 115] zo)ISi6©j^g|a)ifi3H*^a-ci*. f^-vt- 

[0 116] «FaLfc#IIJfi<D}^fi|-CI4. n5^■v:^i^© 
M I SSSSSS* h^^vX^i^^t Lrl5iB^Lfc*<. 

#ms^^x^)Ct(cj:y. p^-vt-^uroM I ssmfF- 
[0 117] 

[0iia)i!«!'j:|itP^] 

m 1 ] ^a>iee^a>% i <omi&(Di&ie^ommi!^$^m.a>m 

[02] ca)fiB^a)m2a>l|]i&(0}^sga)#igif4:SM<^1il 
fiK**-^*jm0Ti&-So 

[0 3]:: Oift^noim z <omv&<i>i&Wi(n'Simma>^^\^ 
$is<o«fie$^-r^«0-efe<&. 



(12) 



[04] z(D%BA<om2<!>^m(omB(oi&(D^mmoii¥^ 
mi*i^s<i3mm.i^-r^^si -e & « . 

[IS 6] (a) {tmti%3<omis&(ommaii^mp^s&m.ai 

(c) (imtB^FSiaicfcMtSe C-6 CfigfcjftofcBf® 

la. (d) iiai[favffliai^i3(t'6 6D-6Diiicjttofc 
[13 8] z.a)nm<om4<Dmm<DBt&a)^mm<oi¥-m» 

[01 o] (a) - (d) 1*. :i<Dn^<o^e(omm<D 

[011] (a) ~ (c) (i. ffirlE»6©|6Jfi<D}BS6© 

¥«tt:Sg(OSI!ii*a ^^-r ¥S0-C ife-5 o 

[012] mtm6(Dmi&(omm<D^mt!^^m<omfS.^ 

*-^*l«0"Cfc'5. 
[013] (a) ~ (c) I*. iS63)5<Dmi ^WMOS F 

[01 4] ^^*©/^JU^aS*fflL^fcMOS FETO^ 
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